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Indian Standard 

GUIDE FOR 
EQUIPMENT RELIABILITY TESTING 

PART V COMPLIANCE TEST PLANS FOR SUCCESS RATIO 
0. FOREWORD 

0.1 This Indian Standard ( Part V ) was adopted by the Indian Standards 
Institution on 21 April 1981, after the draft finalized by the Reliability of 
Electronic and Electrical Components and Equipment Sectional 
Committee had been approved by the Electronics and Telecommunication 
Division Council. 

0.2 This standard which deals with the reliability requirements when 
these are expressed as a success ratio is the fifth in the series of Indian 
Standards for equipment reliability testing. To be able to write a detailed 
reliability test specification and perform a reliability test, the test engineer 
will need additional information which are dealt with in detail in other 
standards in this series. A list of standards envisaged in this series some 
of which are under consideration is given on page 14. 

0.3 This standard is based on IEC Document 56 ( Central Office ) 74 
* Draft-Equipment reliability testing: Part 5 Compliance test plans for 
success ratio' issued by the International Electrotechnical Commission. 

0.4 This standard is one of a series of Indian Standards on reliability of 
electronic and electrical components and equipment. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS: 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard ( Part V ) covers reliability requirements when these 
are expressed as a success ratio. 

*Rules for rounding off numerical values {revised). 

3 
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1.2 The test plans given in this standard are applicable to reusable as 
well as non-reusable ( one-shot ) devices. Reusable devices may be 
repaired between successive trials, provided that the state and perfor- 
mance are the same at the start of all trials. For non-reusable devices, 
one test item is used for each trial. 

"Note — These plans are based on the assumption that each trial is statistically 
independent. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the terms and definitions covered in 
IS : 1885 ( Part XXXIX )-1979* shall apply in addition to the following. 

2.1 Specified Success Ratio — This is the probability, that an item will 
perform a required function, or a trial will be successful, under stated 
conditions. 

2.2 Observed Success Ratio — This is the ratio of the number of non- 
failed items or trials at the completion of testing to the total number of 
test items or occasions of trial. 

2.3 Producer's Risk — The probability of rejection if the equipment has 
the acceptance value of the specified reliability characteristic. 

2.4 Consumer's Risk — The probability of acceptance if the equipment 
has the unacceptable value of the specified reliability characteristic. 

3. LIST OF SYMBOLS 



axis of the sequential test diagram ( see Fig. 1 ) 
ri t — fixed number of trials required for acceptance 
n s = accumulated number of trials in a sequential test plan 
fix = number of trials at truncation ( see Fig. 1 ) 
r = accumulated number of failures 
r Be = number of failures for rejection 
rt — number of failures at truncation ( see Fig. 1 ) 
R = true value of success ratio 
Ro — acceptable value of success ratio 
Rx = unacceptable value of success ratio 



♦Electrotechnical vocabulary: Part XXXIX Reliability of electronic and electrical 
items (first revision ). 
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s — slope of accept and reject lines in the sequential test diagram 
( see Fig. 1 ) 

a = ( nominal ) producer's risk, that is, probability of rejection 
when R = R 

P = ( nominal ) consumer's risk, that is, probability of acceptance 
when R = R x 
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Fig. 1 Example of a Truncated Sequential Test 



4. STATISTICAL TEST PLANS AND GENERAL TEST 
PROCEDURE 

4.1 Test plans are given for two types of tests: 

a) Truncated sequential tests, and 

b) Fixed number of trials. 
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4.1.1 A trial is defined as the operation or cycle described in the 
detailed reliability test specification that is to be applied to the test 
item(s). 

4.2 These plans are based on the binomial distribution and characterized 
by the parameters R , D R , a and /?. The true producer's and consumer's 
risks for the test plans differ slightly from the nominal characteristics a 
and p due to the necessary approximations to whole numbers and to the 
truncation of the sequential tests. 

4.3 The detailed reliability test specification shall state which type of test 
and test plan are to be used. Guidance for the choice of type of test 
is similar to that given in 8.4 ofIS:8161 (Part I )-1976* for truncated 
sequential and time/failure terminated tests when the reliability charac- 
teristic is a function of time. 

4.4 The test items shall be subjected to the number of trials according to 
the relevant test plan. For reusable and/or repairable devices, the detailed 
reliability test specifications should preferably state the number of test 
items as well as the maximum number of trials for each test item. The 
total number of possible trials shall suit the test plan used. The number 
of relevant failures [ see 10.2 of IS : 8161 ( Part I )-1976* ] is counted and 
compared with the decision criteria of the test plan. 

5. TRUNCATED SEQUENTIAL TEST PLANS 

5.1 Table 1 gives the appropriate test plans for various values of the 
specified R 0y Z) R , a and /?. The table contains parameter values of h, s 9 
«t> H for each test plan, the meanings of which are shown in Fig. 1. 
Criteria are based on the following bases: 

Accept when r ^sn 8 —h 
Reject when r^sn s -\-k 
Continue when sn s — h<r<csn s -{-h 

5.1.1 The sequential test plans shall be truncated at lines based on the 
values given in Table 1. The accept/reject criteria are thereby completed 
by the following bases: 

Accept when r<r t at w s =7z t 
Reject when r^r% 

5.1.2 The accumulated results are checked against criteria after each 
trial, and if the test is to continue, another trial is performed. 

Note — The truncation affects the true values; of a and (3. However, the 
truncation values of Table 1 are chosen so that the maximum true values of a and fj 
are less than 0'055, 0* 105, 0*205 and 0*305 for normal values 0*05, 0* 10, 0'20 and 0*30 
respectively. The truncation values were obtained from a computer programme 
which calculated the actual values of a and p for increasing values of nt and n until 
the maximum values were within the above stated bounds. 

*Guide for equipment reliability testing: Part I Principles and procedures. 
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5*2 Operating Characteristic Curve 

5.2.1 For any of the truncated sequential tests, the following approxi- 
mate points on the operating characteristic ( OG ) curve ( see Fig. 2 ) are 
given. 
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Fig. 2 Operating Characteristic Curve 



5.3 Expected Number of Trials to Decision 

5.3.1 For any of the truncated sequential test plans, the following 
approximate points may be determined for the curve of the expected 
number of trials to decision versus the true success ratio ( see Fig. 3 ). 
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Fig. 3 Curve of Expected Number of Trials 

5.4 Alternate Test Plans 

5.4.1 If test plans are needed that are not given in Table 1, the values 
of s and h may be evaluated by the following equations which are valid 
only when a=/?. 
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5.4.2 Truncation values may be interpolated from values within the 
table and should not be extrapolated beyond the ranges of i?o, E>, a and 
in Table 1. 

6. TEST PLANS FOR FIXED NUMBER OF TRIALS 

6.1 Table 2 gives the appropriate test plans for various values of the 
specified R Qy D R , a and /?. The table contains the number of trials, n i9 
required to make an accept decision and the number of failures, r K e> f° r 
a reject decision. 

Example: 

i? o =0'99, Djj= 3-0 (72i = 0-97). a=jG = (H0. From Table 2 a 
number of trials Wf =308 would be required and a reject decision 
is made if rEe = 6 or more failures are observed. 

6.2 Indian Standard Sampling plans and procedures for inspection by 
attributes for electronic items ( under preparation ) may be used for 
compliance test plans for success ratio. They are, however, not based on 
fixed risks. If this standard is used as a basis for reliability testing, the 
test plans have the producer's risk range from O'Ol to 0*20 and the 
specified success ratio i? is equal to one minus the AQL ( Acceptable 
Quality Level ). The test plans give the required number of trials 
( sample size ) and the acceptance and rejection numbers for a large 
number of test plans. This standard does not generally use the 
consumer's risk as a basis for determining the number of trials. 









TABLE 1 TRUNCATED SEQUENTIAL TESTS 
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